In the heart, the rapid propagation and synchronization of action potentials necessary for a normal heart rhythm and an effective cardiac output are mediated by specialized ionic channels that link adjacent cells 
C ardiac cells are interconnected by low-resistance hydrophilic channels, which constitute a specialized plasma membrane known as the gap junction.12 These channels mediate the rapid transfer of electrical signals responsible for the synchronized activity necessary for an effective cardiac output.34 Each channel consists of two hemichannels or connexons. The connexon extends from the myoplasm of a cell through its lipid bilayer into a 2-3-nm gap between the cells, where it meets the connexon extending from the neighboring cell to form the communicating channels.2,5 Each connexon is believed to be a hexamer of identical or homologous protein subunits.67 The major protein components, connexins, from several tissues have been isolated and shown to be a member of a gene family,8 and the topography of connexins has been examined using proteases9"10 and antibodies against specific peptides. 10 Results Recordings sufficient for analysis were obtained in 32 cell pairs, and gj ranged from 0.03 to 40 nS with a mean peak gj of 24±10.7 nS. Two distinct populations of cell pairs were observed: highly coupled pairs (n =17) with the peak gj ranging from 3.4 to 40 nS and the steadystate gj ranging from 1.9 to 37 nS, and weakly coupled pairs (n = 15) with the peak gj ranging from 0.3 to 2.0 nS and steady-state gj ranging from 0.03 to 1.4 nS. In weakly coupled cells (gjc2 nS), gj was steeply time and voltage dependent. An example of such voltage dependence is shown in Figure 1A . Steady-state and peak currentvoltage relations were determined as in Figure 1B , and the corresponding gjs for each Vj are plotted in Figure   1C . Peak gj occasionally showed voltage-dependent decay as shown in Figure 1C . For the majority of cell pairs tance) was Vj insensitive. Instantaneous peak conductance, steady-state conductance, and Gj were plotted for each Vj ( Figure 1C ). Figure 3B with Figure 5 ). [29] [30] [31] [32] [33] . Similarly, such voltage gradients exist in the normal and abnormal heart. We would expect the highest Vj to occur in the sick heart, with abnormal action potential morphology and duration and with marked temporal dispersion of refractoriness. It is interesting to speculate that voltage gating of gap junction channels provides rapid fine control of cell-to-cell interaction, particularly in poorly coupled cells, and might regulate both cardiac excitability and impulse propagation. As can be seen in Figure 3B , the time course of decay of I, is fast and is comparable to or even shorter than the time course of action potential duration. Alternatively, perhaps voltage gating helps maintain the closed state of hemichannels that may be present in the nonjunctional region of the cell membrane, thereby assuring cellular integrity. 
Discussion

